Cox proportional hazards model assumes that independent variables remain constant throughout the observation period. Model can give biased results in cases which this assumption is violated. One of the methods used modelling the hazard ratio in the cases that the proportional hazard assumption is not met is to add a time-dependent variable showing the interaction between the predictor variable as parametric function of time. In this study, we investigate the factors that affect the survival time of the firms and the time dependence of these factors using Cox regression considering time depedent independent variables.
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1.INTRODUCTION
Survival analysis deals with the probability of occurrence of a given event at a set of particular points in a time interval (Cox and Oakes, 1984) . The typical survival anaylsis may include the reports of hazard rates, ratios and survival curves while relating a likely set of independent variables to a specific event. In the small business and entrepreneurship literature, survival analysis has been used to track the start-ups over the years. A survival curve of a cohort of newly established firms reports what percentage of the cohort continue to survive since its inception over time, indicating whether some of the firms are failed over the years (Karaöz and Albeni, 2011) . Cox proportional hazards (PH) model is the most preferred model in order to investigate the effect of variables on survival time. The key assumption of Cox model is that hazard rate related to different levels of the factors is constant throughout the follow-up period (Başar, 2006) . Violation of the PH assumption requires additional measures for unbiased results of Cox Survival regression. In this paper, Cox regression has been applied to investigate the survival of newly established firms under incubation. Violation of PH assumption has been tested and further Cox regressions are performed considering time-varying effects of independent variables to survival.
2.SURVIVAL ANALYSIS
In a survival analysis, it is usually referred to the time variable as survival time, because it gives the time that an individual has "survived" over some followup period (Geiss et al., 2009) . It is also typically referred to the event as a failure, because the event of interest usually is death, disease incidence, or some other negative individual experience (Kleinbaum and Klein, 2005) .
When survival time ( ) is defined as a random variable with cumulative distribution function and probability density function , survival function is explained by Equation (2.1) (Yay, Çoker and Uysal, 2007) ;
Survival function gives the probability that the random variable exceeds the specified time (Kleinbaum and Klein, 2005) . All survival functions have the characteristics that i) they are nonincreasing; that is, they head downward as increases, ii) at time , ; that is, at the start of the study, since no one has gotten the event yet, the probability of surviving past time 0 is one, iii) at time , ; that is, theoretically, if the study period increased without limit, eventually nobody would survive, so the survival curve must eventually fall to zero (Kleinbaum and Klein, 2005) .
The hazard function , with its complement of survival function , is given by Equation (2.2), where denotes a small interval of time (Kleinbaum and Klein, 2005 The hazard function gives the instantaneous potential per unit time for the event to occur, given that the individual has survived up to time (Tabatabai et al., 2007) . In contrast to the survival function, which focuses on not failing, the hazard function focuses on failing, that is, on the event occurring (Kleinbaum and Klein, 2005) .
2.1.The Cox Proportional Hazards (PH) Model
The Cox PH model is usually written in terms of the hazard model formula shown at equation (2.3) . This model gives an expression for the hazard at time for an individual with a given specification of a set of explanatory variables denoted by . That is, represents a collection of predictor variables that is being modeled to predict an individual's hazard (Kleinbaum and Klein, 2005) .
The Cox model formula says that the hazard at time is the product of two quantities. The first of these, , is called the baseline hazard function. The second quantity is the exponential expression to the linear sum of , where the sum is over the explanatory variables (Kleinbaum and Klein, 2005) . A hazard ratio is defined as the hazard for one individual divided by the hazard for a different individual. The two individuals being compared can be distinguished by their values for the set of predictors, that is, the X's. HR is shown by the following formula, where denotes the set of predictors for one individual, and denotes the set of predictors for the other individual (Kleinbaum and Klein, 2005) ;
Once the model is fitted and the values for and are specified, the value of the exponential expression for the estimated HR is a constant, , which does not depend on time (Kleinbaum and Klein, 2005) ;
Running the Cox regression, observations should be independent of each other and HR should remains constant with time. This assumption related to hazard ratio is known as PH assumption. If the HR is increasing over time, the estimated coefficients assuming PH is overestimating at first and underestimating later on (Bellera et al., 2010) .
2.2.Extension of the Cox Proportional Hazards Model
An important feature of this formula, which concerns the PH assumption, is that the baseline hazard is a function of , but does not involve the 's. The 's in the formula are called time-independent 's (Kleinbaum and Klein, 2005) . It is possible, nevertheless, to consider 's which do involve . Such 's are called time-dependent variables. If timedependent variables are considered, the Cox model form may still be used yet in an extended form, as the orginal model do not satify the PH assumption (Kleinbaum and Klein, 2005 ).
In the case of being time-dependent explanatory variables, Cox regression model expands to a model which contains time-independent variables and some functions of the time the product with these variables. Independent variables are, , where time-independent variables and time-dependent variables (Sertkaya et al., 2005) . Then, Cox regression model is, and which denote vector of coefficients of explanatory variables (Sertkaya et al., 2005) ;
Where is defined as a function of time. usually is defined in the form of , , or as step function (Sertkaya et al., 2005) .
3.AN APPLICATION INTO NEW FIRM SURVIVAL UNDER INCUBATION
Although the Survival analysis extensively been used in medical research on individuals, recently it becomes widely popular in Business Success and survival research. Thus, rather than on individuals, in this paper, we apply Cox regression to investigate the survival of newly established firms under incubation. There are studies applying survival Violation of PH assumption has been tested and further Cox regressions are performed considering time-varying effects of independent variables to survival. Our 414 observations on firm characteristics acquired from 12 different incubators, İŞGEMs, located across Turkey. The data includes almost all firms that currently exist İŞGEMs or the firms that resided in the past yet left İŞGEMs by graduation or failure. The survey data consists the total of.
A business incubator can be identified as an organization which mentors the development of newly founded firms by specialized services such as providing office space, specialized staff, machinery, equipment, facilities and business assistance (Aernoudt, 2004 ).
3.1.Variables Used in the Analysis
For our analysis, factors affecting the initial success of young enterprises can be summarized as i) Human capital characteristics of new enterprise's owner such as education level and sector experience, ii) Firm characteristics such as scale, age and human capital, iii) Industry characteristics such as market growth rate and entry barriers, vi) Incubation features, v) Other external factors such as macroeconomic fluctuations, regional factors and public policies (Hackett and Dilts, 2004) . All of the data and variables used in our analysis are taken from Karaöz and Albeni (2011) and descriptive statistics and definitions are presented at Source: Karaöz and Albeni (2011) .
According to our data, Firm Survival Curve has been presented at Figure 3 ; Surivors diminish to about 20% with 158 months. 
Results
All Cox Regression results with and without considering time effects are presented in Table  3 .2. Our PH tests indicate that further estimations are necessary using time-dependent variables. Model 2 estimates include the variables which in Model 1 and all of the interaction terms created by each of these variables multiplying , which is a function of time, in order to handle variable-time interaction. The Model 3 are obtained by using only the relevant variables of (incubsize) and (prorank), which are found to be the time-dependent variables. 
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Considering all the model estimates, we obtain various results regarding the variables. The possibility of failure of the firms, whose owners only dependent on earnings coming from its new-born firm higher than other firms. In this case it has been seen that the entrepreneurs having income from other sources are more likely to be successful in start-up business. It is interesting to see the result that the firms whose owners are university graduates have about two times higher risk of failure than other firms. An increase in the number of partners in the firm decreases the possibility of failure of firms. It is interesting to see that failure risk of firms, whose founding capital is formed entirely by loans, are lower than whose initial capital is partially or fully self-financed. If an entrepreneur is in collaboration with stakeholders within and outside the incubation, survival probability of the firm becomes higher. Moreover, it has been seen from the estimates that innovation activity of new firms increases chance of survival. Brand ownership also increases the chance of the firm's survival. Establishing a firm within an incubation center that is within its first 3-years increases survival probability. Finally, firms those experience a macroeconomic crisis have nearly two times more likelyhood of failure than others.
4.CONCLUSIONS
Cox proportional hazard model, besides others, rest on proportional hazards assumption that independent variables do not vary with time. When PH assumption is violated and Cox regression estimates become biased. Then, Cox survival estimates can be corrected by including the time-varying effects to the analysis. Identification and calculation of timedependent effects give the oppotunity to obtain some otherwise unseen valuable special time pattern information. In our analysis, initially, the Cox regression was performed by considering that all explanatory variables are constant over time. Then, extended Cox regression models were estimated by including the time-dependent explanatory variables in the model. Our extended model results have shown that it become usefull to estimate the Cox Proportional Hazards regression by also including the time-varying explanatory variables to the analysis. Both the time-independent and time-dependent variables create significant effects on the probability of survival of the İŞGEM firms.
